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There are two fundamental errors in this interpretation:
͑1͒ Surface band bending in a semiconductor does not affect the electron affinity of the semiconductor, apart from possible higher order effects; and ͑2͒ the band bending under the Schottky contact is primarily determined by the metal-induced gap states ͑MIGS͒ 2, 3 and not by the clean surface properties.
Different screening behavior of the polarization charges on the clean GaN surfaces, in terms of semiconductor space charge, can therefore not explain the measured difference in Schottky-barrier heights for both GaN polarities, as is assumed by Karrer et al. 1 In this comment, we propose an interpretation of the experimental results 1 in terms of different polarization interface charges entering the charge balance at the Pt/GaN interface, which is based on the MIGS model by Heine, 4 Tersoff, 5 and refined by Mönch. Following the calculation of Mönch ͓Ref. 3 and Eqs. ͑23͒ and ͑24͔͒ the deviation from the MIGS model in Fig. 1 6 the absolute amount of Q pol /e is obtained as 1.8ϫ10 13 cm Ϫ2 , and therefore, we neglect the small difference of the space charge, as compared with Q pol in Eq. ͑2͒. We thus end up with
as the difference between the model Schottky-barrier height ͑continuous line in Fig. 1͒ and the calculated value, once the positive polarization charge has been added to the model. The density of MIGS around the Fermi level D gs mi has been calculated to be D gs mi ϭ5.43ϫ10 13 cm Ϫ2 eV Ϫ1 ͑constant͒ by using the parameters given by Mönch:
2,3 A X ϭ0.86 eV/ Miedema-unit, S X ϭ0.29 eV/Miedema-unit; for the effective dipole length at the interface we have assumed the value of ␦ i /⑀ i ϭ2 Å typical for wide band gap semiconductors.
The result of Eq. ͑3͒ is in very good agreement with the experiment: ⌽ Bn Ϫ⌽ exp (N)ϭ0.28 eV.
An interesting question remains to be answered, namely why the Schottky-barrier heights on Ga͑0001͒ ͑Fig. 1, filled circles͒ for all metals, including Pt, lie close to the MIGSmodel curve ͑full line in Fig. 1͒ . Even though polarization induced charges had to be taken into account in the charge balance in Eq. ͑1͒, there is a negligible effect on the barrier height. A qualitative explanation might be, that reconstruction models of GaN͑0001͒ 7 suggest the presence of a metallic Ga double layer which might effectively screen the polarization induced interface charge Q pol and the refined MIGS model of Mönch 2,3 holds as is seen in the experimental results ͑Fig. 1͒.
In conclusion, our interpretation of the experimental Schottky-barrier height data on Pt/GaN is based on the contribution of spontaneous polarization charges to the interface charge balance. It gives a quantitative understanding of the experimental data for N-face polarity. 1 Our interpretation is in accordance with the picture of Schottky-barriers being determined by MIGS.
